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(54) CnOCOB AKyCTMHECKOrO B03flEI4CTBMfl HA nPM3ABOWHyK) 30HY nPOflYKTUBHOrO FlflACTA 



(57) PecpepaT: 

H3o6peieHne othocmtca k HecJ)Tera30Bofi 
npOMblLUJieHHOCTU H MO>KeT 6blTb ncnonb30BaHO 
ADB MHTeHCHCpMKam^M npOL^eCJCOB nOBblLLieHUH 
Ae6ma HecpTflHbix ckb3>khh, Ann o6pa6oTKH 
3Kcnnyaia4H0HHbix m HarHeiaienbHbix ckb3>khh. 
LjenbfO MsoOpeTeHMH nBrmeTca noBbinieHMe 
npoAyKTUBHocTM nnacTa 3a cneT 
BoccTaHOBiieHun (J)HJibTpaijnoHHbix cbomctb era 
npu3a6oMHoPi 30Hbi. CnocoO BKnioMaeT 
B03AePtcTBne Ha npncKBa>KMHHyK) 30Hy nnacTa 
aKycTHHecKMM noneM. flo o6pa6cm<n nnacia 
H3MepnK)T C{)HJ1bTpaAMOHHbie CBO^CTBa 
npM3a6otfHoti 30Hbi, BbiAennioT ynacTKM c 



nOHM>KeHHblMH CpUJIbTpaUiUOHHblMH CBOtfCTBaMM, 
a oOpaOoTKy nnacTa BeAyT nocneAOBaTenbHo 
noTOMeHHo b HanpaB/ieHMH CBepxy • bhw 3 
MHoroKpaTHbiM o6nyHeHneM ynacTKOB 
npM3a60MH0tf 30Hbl C nOHH)KeHHblMH 
CfDUnbTpaL^MOHHblMH CBOfiCTBaMU axyCTHHeCKMM 

no/ieM c MHTeHCMBHOCTbK) He MeHee 0,2 
Bt/cm 2 . flpw 3tom nocne xawAoro oO/iyneHun 
M3Mepn»OT CjDMJIbTpaAHOHHbie CBOMCTBa, 
onpeAennHDT A^HaMUxy mx BoccTaHOBneHkm m no 
pesy/ibTaiaM w3MepeHMfi yBenMHUBaioT 
HHTeHCHBHOCTb M BpeMfl B03A©MCTBHH 
axycTHMecKUM noneM ao MowieHra 
CTa6nnn3aAMM <t>nnbTpai4H0HHbix cbowctb. 1 nn. 
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(54) METHOD FOR ACOUSTIC STIMULATION OF BOTTOM-HOLE ZONE OF PRODUCING FORMATION 



(57) Abstract: 

FIELD: gas and oil producing industry. 
SUBSTANCE: method for acoustic stimulation 
of bottom-hole zone of producing formation 
includes stimulation of formation well zone 
by acoustic field. Before formation 
treatment, filtration properties of 
bottom-hole zone are measured, and noted are 
the sections with low filtration properties. 
Formation is treated successively in 
separate points in direction from top to 
bottom by multiple radiation of bottom-hole 



zone sections with low filtration properties 
by acoustic field with intensity of 0.2 
W/sq.cm. In so doing, after each 
irradiation, the filtration properties are 
measured and dynamics of their recovery is 
determined, and the intensity and time of 
stimulation with acoustic field is increased 
in compliance with measurement results up to 
the moment of stabilization of filtration 
properties. EFFECT: increased productivity 

of formation due to recovery of filtration 
properties of its bottom-hole zone. 1 dwg 
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M 3 o 6 peTeHne othocmtcb k 
H ectTefloGbiBaioinePi npoMbinmeHNOCTH m mo>k6t 
c 6blTb HCn0Jlb30BaH0 Ana HHTeHCHCt)MKa4MH 
' npoi4eccoB noBbiweHMa AeOMTa HecjDTBHbix 
ckb3>khh, Ann o6pa6oTKM 3Kcnjiyaia4MOHHbix m 
H ameTaTenbHbix cKBawMH, ckb3)kmh nocne 
Kanma^bHoro peMoma, npn ocBoeHMM CKBawMH, 
a TaioKe npn KOHTpone 3a mx ncnbuaHneivi, Ha 
BOA03a6opHbix c«Ba>KMHax m b TexHonornn 
nofl 3 eMHoro BbiLAenaMUBaHUB. 

Han6o/iee 6jih3khm TexHMnecKMM 
pemeHneM, npMHBTbiM 3a npoTOTMn, nBnneicn 
cnocoO aKycTunecKoro bo3a©mctbmh Ha 
npn3a6oMHyK) 30Hy npoAy«TMBHoro nnacia, 
BCKpbiToro cKBa^HHOM, BKnfonaioLAMfi o6pa6oTKy 
nocneAHero nocpeACTBOM oOnyneHMa 
aKycTMHecKUM noneM npn OAHOBpeMeHHOtf 
paOoie CKsa>KMHbi [1]. Cnoco6 npMMeHneTcn npn 
HM3KHX nnacTOBbix AaBJieHUflx m TeMnepaiypax 
m He no3BormeT AociaTOHHO noBbiCMTb 
npoAyxruBHocTb rmacTa. 

IJeJlbHD M306peTeHMB BBJIBeTCB nOBblLUeHMe 
npoAyxTMBHocTH nnacia sa cneT 
BoccTaHOBJieHMfi cpmibTpai^noHHbix cbomctb ero 

npM3a60MH0M 30Hbl. 

Ue/ib AOCTuraeTCfl TeM, hto b H3BecTHOM 
cnoco6e aKycTunecKoro bo3aomctbmb Ha 
npn3a6oviHyHD 30Hy npoAyxTMBHoro nnacia, 
BCKpbiroro CKBawHHOfl, BKnioHaiomeM o6pa6on<y 
nocneAHero nocpeACTBOM o6nyneHMfl 
aKycTMHecKMM noneM, nepeA o6pa6oTKOfi 
M3MepfllOT 0HnbTpai4MOHHbie CBOtfCTBa 
npn3a6otiHOM 30Hbi, BbiAennK)T ynacTKM c 
nOHM)KeHHblMM CjJMnbTpai^MOHHblMH CBOMCTBaMM, 
3aieM nocneAOBaienbHo noTonenHo b 
H anpaBneHMM cBepxy bhm 3 ocyiAecTBnnKyr 
MHoroKpaTHoe oGnyneHne ynacTKOB 

npM3a6o^HOM 30Hbl C nOHI/IX<eHHblMM 
CfunbTpaL^HOHHblMH CBOMCTBaMM aKyCTMHeCKMM 
noneM c nHreHCMBHOCTbK) He MeHee 0,2 
Bt/cm 2 Me>KAy xa>KAbiM o6nyneHneM noBTOpHO 
M3MepBK)T 4)l^nbTpa4MOHHbie CBOHCTBa 
npM3aP0MH0M soHbi, onpeAennioT AMHaMMKy nx 
BoccTaHOBneHMB m no pe3ynbTaiaM M3MepeHMfi 
npn oOpaOoTKe nnacia yBennMMBaK)T 

MHTeHCMBHOCTb M BpeMfl B03A©ftCTBMfl 
aKycTunecKUM noneM ao MOMeHTa 
CTaOMnn3aL\Mn cfjMnbipaquoHHbix cbomctb c 
nocneAyioiUHM npexpameHneM bo3A©mctbmb. 

Ha nepiewe n3o6pa>KeHa cxeMa 
ocymecTBneHUB npeAnaraeMoro cnoco6a. 

AKycTMHecKMfi M3nyHaienb 1 coeAMHeH c 
BbixoAOM reHepaiopa 2. H3MepmenbHoe 
ycipoficTBO 3 , b KanecTBe KOToporo MoryT ObiTb 
ncnonb30BaHbi nroObie asithmkm, noxasaHMn 
KOTopbix xapaiaepn3yK)T cocTonHMe 

CjDHnbTpai4MOHHblX CBOMCTB npM3a0OMHOM 30Hbl 
(flaTHUK AaBneHM^, TeMnepaiypbi, pacxoflOMep n 
T.n.), CBB3aH0 c 6noKOM 4 ynpaBneHMH, 
nepeflaHDiAUM CMmanbi KoppexTupoBKH pe>KMMOB 
n3nyHeHH« Ha renepaiop 2. KpoMe Toro Onox 4 
ynpaBneHUfl coeAMHeH c MMKponpoi^eccopoM 5, 
oOecneHMBaioLAMM pa6oiy b aBTOMaTMHecKOM 
pe>KMMe. ripn pa6oie b pexMMe pyHHoro 
ynpaBneHun CBfl3b 6noxa 4 ynpaBneHMa c 
MUKponpoueccopoM 5 He Mcnonb 3 yeTcn. 

CnocoO ocyiAecTBnnioT cneAyioiAUM 
o6pa30M. 

B paOoMyfo CKBa>KMHy onycKaior 
aKycTkinecKUM nsnynaienb 1, pa3MeiAeHHbiM b 
ckb3>kmhhom npn6ope (Ha cxeMe He noKa3aH) ao 
ypOBHH npH 3 a 6 oi^HOM 30 Hbl npOAyKTMBHOrO 
nnacia. flo Hanana o6pa6oTKM onpeAen^WT 

4)MnbTpa4M0HHbie cBOMCTBa npn3a6oPiHOM 30Hbi 

npoAyicrMBHoro nnacia. OL^eHxa 



CflMnbipaL^MOHHblX CBO^CTB MO>Kei KOCBeHHO 
npOM3BOAMIbCB no nOKa3aHHflM CKB3>KHHH0r0 
AaTHMKa AaBneHMH, pacxoAOMepa, AaiHMKa 
leMnepaiypbi m T.n. unH APyrnMM MeiOAaMM. no 
pe3ynbiaiaM M3MepeHHM nccneAy»oi 
5 npn3a6oi^HyK) 30Hy h BbiAen«K)T b HeC^ ynacTKM c 
nOHM>KeHHblMM CflUnbTpai^MOHHblMM CBOMCIBaMM 
no cpaBHeHMfo c ycpeAHeHHbiMM SHaneHHBMn 
xonnexiopa MecTopo>KASHMB. 

Ha Bbi6paHHOM ynacTKe npn3a6oMHotf soHbi 
1Q ocyu^ecTBnflioi nocneAOBaienbHoe noToneMHoe 

oOnyHeHMe b HanpaBneHUM CBepxy bhus, 
HaMMHaa oOnyneHMe c MUHMManbHOM 

MHTeHCHBHocTu 0,2 Bt/cm 2 , npoBeA^ oOnyMeHkie 
npuMepHO b TeneHne 5 mmh, npeKpamaioi ero m 
BHOBb npOM3BOA^T n3MepeHMe 

15 cjDHnbTpai^noHHbix cboCicib o6nyMaeMoro 

ynaciKa npn3a6oMHOM 30Hbi. 

B 3aBHCMMOCTM OI H3MeHeHMfl 3IMX CBOtHCIB 

npn conociaBneHMM c pe3ynbiaiaMn 
npeAbiAyLAMX M3MepeHMM ao Hanana oOnyHeHH^, 
i.e. npn onpeAeneHMM amhbmukm 

20 BOCCTaHOBneHHB CBOMCTB, npOM3BOAHT 

KoppeKTupoBKy napaMeipoB pexuMOB 
o6pa6oiKH. npn Heo6xoAMMocTn yBenuneHne 
MHTeHCMBHOCTM npOM3BOA«T AO BenMHMHbl 5 
Bt/cm 2 . 06pa6oTKy BeAyi npn nepMOAnnecKOM 
25 M3MepeHMM cfcHnbTpaijnoHHbix cboCHcib 
o6pa6aibiBaeMoro ynacTKa ao MOMeHia 
HaciynneHUB cia6nnn3a4nn stux cbo^ctb, 
nocne Hero Bee Bbirne nepenMcneHHbie 
onepaLjuu noBTopnfoicn b cneAyfOL^eM TOMKe 
ynacTKa npn3a0oMHO« 30Hbi c noHuxceHHbiMM 
30 CfrMnbTpaAMOHHblMM CBOHCTBaMH. 

nocneAOBaienbHoe noToneMHoe oOnyneHne 
ynaciKOB npn3a6oMHO^ 30Hbi b HanpaBneHMH 
CBepxy bhm3 no3Bonnei o6ecneHnib noKanbHoe 
B03A©MciBMe Ha ynacTKH c noHMweHHbiwn 
CpUnbipaLIMOHHblMM CB0MCIB3MM M M36e>Kaib 
35 noiepb aKycinnecKO^ molahoctm b cnynae 

B03HHKH0BeHMB Ta30npOflBneHH^ B CKBaXMHe, 
mo HanpaBneHO Ha noBbiLueHne 
npoAyKTMBHocin nnacia. OnpeAoneHMe 
AMH3MMKM BOCCiaHOBneHMB CpUnbTpaAMOHHblX 
cbomctb nyieM nx nepnoAMHecKoro M 3 MepeHn« b 
0 nepepbiBax Me>KAy i^MKnaMn o6nyneHMn 
no3Bonnei AocTOBepHO oueHMib 
3c)Dct)eKiMBHocTb m cieneHb aKycTHMecKoro 
B03A6MCIBMB Ha nnaCI H npOH3BOAMIb 
CBoeBpeMeHHyK) m ueneHanpaBneHHy*o 
45 KOppeKL^MfO M OnTMMM3aL(MIO pe>KMMOB 

aKycTunecKoro B03AeMCTBMB HenocpeACTBeHHo b 
npoAecce caMoro bo3aomctbhb An« 
o6ecneHeHMfl HanOonbiuei^ npoAyxiMBHocTM 
nnacia, npM stom n3MeHeHMe MHTeHCHBHocin 
oOnyHeHun no pe3ynbTaiaM H3MepeHntf 
50 c})MnbTpa4H0HHbix cbomctb h onpeAeneHMn 
AMHaMMKM mx BOCCTaHOBneHMn b npeAenax 0,2 - 
5 Bt/cm 2 o6ycnoBneHo TeM, hto npM 
MHTeHCMBHocTM MeHbiiie 0,2 Bi/cm 2 Aa>xe npn 
AnMTenbHOM B03Ae£^ciBMM He yAaeicn 
o6ecneHMib cymecTBeHHoro M3MeHeHMB 

45MnbTpaL4M0HHblX CBOMCTB M CHMWeHMfl Bfl3KOCTM 

c^nfOMAa, a MHTeHCMBHocTb 6onee 5 Bt/cm 2 b 
H acTomnee BpeMH npaKTMnecKM h6bo3mo>kho 
nonyHmb b peanbHbix cKBa>KMHHbix ycnoBMnx Ha 
cyiAecTByjomeM annapaiype. 

60 MCKntOHeHMB noiepb aKycTMnecKOM 

MOLAHOCTM M CHM)KeHM« 3C{)C})eKTMBHOCTM 

cnocoOa BpeMB umiciob aicycTMHecKoro 
B03AeMCTBMB Bbl6l/ip3K)T OT 5 AO 60 MMH, 
KOHTponMpyjoT mcxoab m 3 HacTynneHMn MOMeHTa 
CTa6MnM3ai4MM C|)MnbTpai4MOHHblX CBO^CTB, npM 
3tom BpeMB B03Aei^cTBMB m nepepbiBbi Mex<Ay 
AMKnaMM OOnyneHMB M3MeHflK)T B 3aBMCMMOCTM 
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ot noKa3aH m n3Mepme/ibHOH cMOTeMbi. 

3a BpeMfl unKJia o6nyn ema MeHee 5 muh 
C)DMnbTpai4MOHHb!e CBOMCTBa npM3a60fiH0Fi 30Hbl 
He ycneBatoT cyu^ecTBeHHo M3MeHMTbca. Mro we 
KacaeTca BpeMeHM o6nyHeHMH 6onee 60 mmh, to 
3TO MOWeT npUBeCTM K Heo60CHOBaHHblM 
noTep^M BpeMeHM b cb«3h c HaciynneHneM 
MOMeHTa CTa6MnM3aL(MH CpMnbTpaMMOHHblX 
cbomctb e^e ao MCTeneHMn aioro BpeMeHM, 
npuneM Bbi6op BpeMeHM He 6onee 60 mmh 
oOecneHUBaei 6onee onepaTMBHbiM KCHiponb 
4)nnbTpaAnoHHb!x cbomctb. 

Cnoco6 onpo6oBaH Ha Aeyx CKBawMHax. 

n p m m e p 1. no npeABapmeribHO 
onpeAeneHHbiM c^unbTpai^noHHbiM cbomctbbm b 
npn3a6oPiHOvi 30He 6bmn BbiAeneHbi 2 ynacTKa c 
riOHI/DKeHHblMH CpMnbTpaAMOHHbIMM CBOtfCTBaMM 
Ha rny6MHe ot 2635 ao 2638 m m ot 2644 ao 
2649. CKBawMHHbifi npn6op c pasMemeHHbiM b 
H eM aKycTunecKUM M3nynaTeneM Obin onyLAeH 
Ha rny6nHy 2685 m. B ashhom TOMKe b Tenenne 
5 MMH C HaHaJlbHOtf MHTeHCMBHOCTblO 0,2 
Bt/cm 2 6bino npon3BeAOHo o6nyneHMe. 3aieM 
onpeAeneHMe cJw/ibTpaijuoHHbfx cbomctb 
nocpeACTBOM TepMOMeTpuMecKnx M3MepeHM& 
noKa3ano ynymueHne stmx cbomctb Ha 8 % . 
YBenUHUB MHTeHCMBHOCTb o6nyHeHMfl AO 2 
Bt/cm 2 , npon3Benn o6nyneHMe b TeneHMe 20 
muh. H3MepeHna noKa3a/in M3MeHeHne 
4>mibTpai4MOHHbix cbomctb Ha 32%. CneAytoLAMM 
Lenten o6nyneHHH npoBenn npn MHTeHCMBHOCTM 
3,5 Bt/cm 2 m AnMTenbHocTM 35 mhh. BcneACTBue 
ra3onpoflBneHM« noA BOSAeMCTBMeM MoiAHoro 
axycTHHecKoro nonq cfcunbTpaAHOHHbie CBOMCTBa 
yxyAiunnucb b cbh3m c KonbMaTaAMeM nopoBoro 
npocTpancTBa ra30M. BHOBb BepHyBiiiMCb Ha 
npeAbiAyiAMM pewMM MHTeHCMBHOCTM 2 
Bt/cm 2 m npoBeAfl 3 ijMKna oOnyneHMn no 1 0 
mmh KawAbitf, nonynunn cTa0nnn3ai4MK) 
4)MJ1bTpaU,H0HHblX CBOMCTB B A^HHOtf TOMKe 
nepBoro ynacTKa. flepsbiM ynacTOK c 
HHTepBanaMU Me>KAy TOMKaMM 0,5 m 6bin 
o6pa6oTaH noTOMeMHO Ha pewMMax 
MHTeHCMBHOCTM 2 Bt/cm 2 b TeneHMe 50 MUH (20 
mhh m 3 pa3a no 10 mmh). 3aTeM aHanorMMHbiM 
o6pa30M 6bin onpo6oBaH 2 -m ynacTOK. 

npnMep2. Ha cKBawMHe N 2 
MecTopo>KAeHMfl ObiJiM onpoOoBaHbi TpM ynacTKa 
c noHM>KeHHbiMM Ha 36, 34 m 38% no cpaBHeHMio 
c ycpeAHeHHbiMM 3HaneHMaMM <tmnbTpai4MOHHbix 
cbomctb KonnexTopa Ha myGMHax ot 2720 ao 
2724 M, ot 2740 AO 2745 M M ot 2752 ao 2757 



m. nepBbifi amkti o6nyMeHMB nepsoro ynacTKa b 
ero nepBoft TOMKe 6bin peariM30BaH npn 
MHTeHCMBHOCTM 0,4, 1 M 2,5 Bt/CM 2 no 5 MMH. 
PaCCMOTpeHMe AMHSMMKM BOCCTaHOBneHMfl 
4)MnbTpat4MOHHbix cbomctb noKa3ano 
Heo6xoAMMocTb Bbi6opa mhtohcmbhoctm b 2,5 
Bt/cm 2 . ripM 3TOM MHTeHCMBHOCTM 6bUlM 
npoBeAeHbi 4 AMxna o6nyneHMfl no 10 mmh 
K a>KAbiM, nocne nero cpMJibTpaAMOHHbie 
CBOMCTBa cra6MTiM3MpoBanMCb. Ha otom pewMMe 
noTOMeMHO b HanpaBneHMM cBepxy bhm 3 c 
MHTepBanoM b 0,5 m 6bin oOpaOoTaH 1 -m 
ynacTOK. Ha 2-m m 3-m ynacTKax no 
peaynbTaTaM M3MepeHMM 6biJiM Bbi6paHbi 
OOTMMa/lbHbie pe>KMMbl COOTBeTCTBeHHO 3,5 
Bt/cm 2 , 5 Bt/cm 2 npM 5 AMKnax no 15 mmh 
K a>KAbiM. b pe3ynbTaTe Hero cpMnbTpaAMOHHbie 
CBOMCTBa CTa6MnM3MpOBariMCb. 

IlpeAnaraeMbi^ cnocoO b cpaBHeHMM c 

M3BeCTHblM n03B0nBeT AOCTMraTb MaKCMManbHO 
B03MO>KHbix pe3ynbTaTOB aKycTMMecKoro 
bo3A©mctbmb npM MMHMManbHbix 3aipaTax 
BpeMeHM M OHepTMM. 

CnocoO MoweT 6biTb peanM30BaH KaK b 
H epa6oTafOLAe^, Tax m b paOoTaiomeM 
CKBa>KMHaX. 

bopMyna M3o6peTeHMfl: 

CnOCOB AKYCTHHECKOrO 
BOSflERCTBMfl HA nPM3ABOI?IHyiO 30HY 
nPOflYKTUBHOrO nJIACTA, BKniOMajOLAMM 
B03AePicTBMe Ha npMCKBaxMHHyio soHy nnacTa 
aKycTMHecKMM noneM, OTAMnaioLAM^cfl TeM, mto, 
c Ae/ibfo noBbiiueHMfl npoAyKTMBHocTM nnacTa 3a 
CMeT BOCCTaHOBneHMfl CpMHbTpaAMOHHblX 
CBOMCTB ero npM3a60MH0M 30Hbl, AO 06 pa 60 TKM 
nnacTa M3MepfiK)T cpMJibTpaAMOHHbie cbomctbs 
npM3a6oMHO^ 30Hbi, BbiAe-nnKDT ynacTKM c 
nOHM>KeHHblMM CpMnbTpaAMOHHbIMM CBO^CTBaMM, 
a o6pa6oTKy nnacTa BeAyT nocneAOBaienbHO 
noTOMeMHO b HanpaBneHMM CBepxy bhm 3 
MHoroKpaTHbiM o6nyneHMeM ynacTKOB 
npM3a60MH0M 30Hbl C nOHM>KeHHblMM 
cf)MnbTpaL;MOHHblMM CB0MCTB3MM aKyCTMHeCKMM 
noneM c MHTeHCMBHOCTbK) He MeHee 0,2 
Bt/cm 2 , npMMeM nocne Kax<Aoro oOnyneHMn 
M3MepflK3T CpMnbTpaAMOHHbie CBOMCTBa, 
onpeAennKDT A^naMMKy mx BOccTaHOBneHMfl m no 
pe 3 ynbTaiaM M 3 MepeHMM yBenMHMBaioT 
MHTeHCMBHOCTb M BpeMfl B03A©MCTBMn 
aKycTMHecKMM noneM ao MOMeHTa 

CTa 6 MnM 3 aAMM CfcMHbTpaAMOHHblX CBOMCTB. 
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